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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of ) 

Tohru TAKAHASHI ) 

Appln. No. : TBA ) 

Filed : December 20, 2001 ) 

For : NONWOVEN FABRIC FOR LOOP ) 

MATERIAL OF HOOK-AND-LOOP ) 
FASTENER AND MANUFACTURING) 
PROCESS THEREOF ) 

PRELIMINARY AMENDMENT 

Honorable Commissioner of Patents and Trademarks 
Washington, D C. 20231 

Sir: 

Prior to an examination on the merits, please amend this application as follows: 

AMENDMENTS 

IN THE CLAIMS : 

Please amend claim 5 as follows: 

5. The nonwoven fabric for loop material of hook-and-loop fastener according to 
claim 1, wherein the thermoplastic filament A and/or B is sheath-core type conjugate filament 
composed of a high melting point core component and a low melting point sheath component. 

Please add the following new claims: 

12. The nonwoven fabric for loop material of hook-and-loop fastener according to 
claim 2, wherein the thermoplastic filament A and/or B is sheath-core type conjugate filament 
composed of a high melting point core component and a low melting point sheath component. 

1 



13. The nonwoven fabric for loop material of hook-and-loop fastener according to 



claim 3, wherein the thermoplastic filament A and/or B is sheath-core type conjugate filament 
composed of a high melting point core component and a low melting point sheath component. 



14. The nonwoven fabric for loop material of hook-and-loop fastener according to 



claim 4, wherein the thermoplastic filament A and/or B is sheath-core type conjugate filament 
composed of a high melting point core component and a low melting point sheath component. 



The above amendments to the claims are being submitted in order to avoid the 



multiple dependent claim fee. 



December 20, 2001 

JONES, TULLAR & COOPER, P C 
P.O. Box 2266 Eads Station 
Arlington, VA 22202 
(703)415-1500 



REMARKS 



Respectfully submitted, 




Feli^JrD'Ambrosio 
Reg. No. 25,721 
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MARKED-UP COPY OF AMENDED CLAIM 5 

5. The nonwoven fabric for loop material of hook-and-loop fastener according to 
[any of claims 1 to 4] claim 1 , wherein the thermoplastic filament A and/or B is sheath-core type 
conjugate filament composed of a high melting point core component and a low melting point 
sheath component. 
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Techn i ca I Field 



The present invention relates to a simple and easy 
nonwoven fabric for I oop ma t e r i a I of hook-and- I oop fastener 
used in disposable goods such as disposable diapers, 
10 operating gowns, etc. 



Hitherto, a hook-and- I oop fastener is composed of a 
loop material having loop-shaped or arch-shaped engaged 

15 members and a hook material having mushroom-shaped or 
hook-shaped protrusions for engaging with the mentioned 
engaged members of the loop material. Such hook-and- I oop 
fastener is employed in varieties of uses such as clothing, 
daily necessaries, interior materials, and industrial 

20 materials. 

Recently, hook-and loop fasteners of necessary and 
sufficient characteristics as fasteners have been 
increasingly emp loyed for disposable goods because of the i r 
simpleandeasy way of use. It is sufficient for the hook-and 

25 loop fasteners used in disposable goods to have durabi I ity 
and peel ing strength enough for only joining several times. 
In particular, as for the loop material of hook -and - I oop 
fastener, it is a recent trend that a fabric forming a main 
body of an operating gown, a diaper cover, a diaper, or the 

30 I ike is used to serve as the loop material of hook-and loop 
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fastener as it is. Inother words, a loopmaterial serving 
not only as a loop material of hook -and- I oop fastener but 
also as fabric has been increasingly adopted. The fol lowing 
loop materials of hook-and loop fastener have been 

5 heretofore proposed as such a loop material. That is, ( i ) 
a filamentous nonwoven fabric having wrinkle portions is 
employed as the loop material of hook -and- I oop fastener in 
which the wrinkle portions serve as engaged members (The 

Japanese Patent Publ ication (unexamined) No. 6-33359), ( ii ) 
10 a nonwoven fabric composed of a large number of loops on 
one side which are formed by needle punching a f ibrouse web 
and of fixed filaments or fibers on the other side which 
are fixed together with an adhesive material is employed 
as the loopmaterial of hook-and- I oop fastener, and the loops 
15 serve as engaged members (The Japanese Patent Publication 
(unexamined) No. 7-171011). and ( iii ) a nonwoven fabric 
composed of a large number pf loops on one side which are 
formed by needle punch ing a fiberouswebandof fixedfi laments 
or fibers on the other side which are fixed together by 
20 heat-bonding is employed as the loop material of 
hook -and - I oop fastener, and the loops serve as engaged 
members (The Japanese Patent Publication (unexamined) No. 
9-317). 

However, in the case of ( i ), the loop material with 
25 the wrinkle portions serving as the engaged members does 
not perform sufficient peeling strength when it is engaged 
with the hook material. On the other hand, in the cases of 

(ii)and(iii), it iscertainthat the loopsserveastheengaged 
membersandthe loopmaterial hassufficientpeelingstrength 
30 when the loop material is joined to the hook material. The 
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f i I aments or fibers on the non- loop side are fixed together 
with an adhesive material or fixed by heat -bond i ng, and 
therefore the iQopmaterial of hook -and- loop fastener keeps 
its dimensional stability even after the loop material is 
5 repeatedly used several times. However, when such a loop 
material serves as a fabric, the loopmaterial oftendirectly 
touches the skin, and the mentioned fixation to the non-loop 
side gives rise to following problems. That is, there is 
a possibility of making the loop material stiff and hard, 

10 making the loop material disagreeable to the touch, and 
harming the skin. Due to the mentioned fixation, the 
f i laments or fibers become tightly close to each other and 
air permeability is lowered, which eventually brings about 
any skin t r oub I e. 

15 Accordingly, it is an object of the present invention 

to provide a nonwoven fabric for loop material of 
hook-and- I oop fastener in which the loop material has 
sufficient dimensional stabi I ity and peel ing strength when 
the loop material is used for disposable goods, and the loop 

20 material is soft and has good air permeability even when 
the loop material is used not only as a loop material but 
also as a fabric. 



Best Mode for Carrying Out the Invention 
25 The present invention basically accomplishes the 

foregoing object as a result of successfully combining a 
nonwoven fabric base in which heat-bonded portions formed 
by heat-bonding filaments composing the nonwoven fgbric 
together are dispersed and a filamentous web in which 
30 filaments are not fixed to each other. 
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More specifical I y, the invention basical ly relates to 
a nonwoven fabric for loopmaterial of hook-and- loop fastener 
and a manufacturing process thereof, characterized in that 
the nonwoven fabric for loop material of hook-and- I oop 
5 fastener is formed by laminating and joining together a 
nonwoven fabric base composed of thermoplastic filaments 
A, in which heat-bonded portions formed by heat-bonding the 
therm op lastic fi laments A together by softening or melting 
the thermoplastic filaments A are dispersed, and a 

10 f i I amentous web composed of thermoplastic f i laments B, the 
nonwoven fabric for loopmaterial of hook-and- I oop fastener 
has a loop side in which some parts of the thermoplastic 
f i laments B passes through the nonwoven fabric base and form 
loops on a surface of the nonwoven fabric base, the 

15 thermoplastic filaments A and the thermop lastic filaments 
B are entangled with each other, and the thermoplastic 
filaments B are not substantially fixed to each other on 
a non-loop side opposite to the loop side. Other 
modifications will become apparent in the following 

20 desc r i p t i on. 

First, described below is a nonwoven fabric base used 
in the invention. This nonwoven fabric base is composed of 
thermoplastic fi laments A. Polyester fi laments, polyamide 
filaments, polyolefin filaments, or the like are used as 

25 the thermoplastic filaments A. It is preferred to use a 
sheath-core type conjugate filament composed of a high 
melting point core component and a low melting point sheath 
component. In this case, it is preferred to use polyethylene 
t e rephtha I a te as the core component and use polyester, 

30 polypropylene, polyethylene, o r t he I i ke whose me I t i ng po i n t 
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is lower than that of the core component as the sheath 
component. 

Thethermoplasticfil amen t s A a re heat - bonded together 
by softening or melting themselves. In the case that each 
5 of the thermoplastic filaments A is the sheath-core type 
conjugate filament, they are heat-bonded by softening or 
melting each sheath component. In the case that each of the 
thermoplastic fi laments A issingle component typefilament, 
they are heat-bonded by softening or melting the whole of 
the part of each filament. The former is more preferable 
because the core component maintains the filament 
configuration even after the heat bonding and the nonwoven 
fabric base itself maintains its high tensi le strength. The 
heat-bonded portions are dispersed in the nonwoven fabric 
base in such a manner as sh9wn in Fig. 1, for example. In 
Fig. 1, reference numeral 1 is the nonwoven fabric base, 
andnumeral 2 istheheat-bondedportion. The thermoplastic 
filaments A are not heat-bonded outside the heat-bonded 
portions, and the thermoplastic f i laments A can move freely 
to a certain extent among the heat-bonded portions where 
the filaments A are constrained. 

Size of each individual heat-bonded portion is 
preferably in the range of 0- 04 to 2mm 2 , and total size rate 
of the heat-bonded portions is preferably in the range of 
2 to 5096 of the surface size of the nonwoven fabric base. 
If size of each heat-bonded portion is sma I ler than 0. 04mm 2 
and the gross size rate is less than 2%, the technical 
advantage of having the heat-bonded portions is not 
suf f i c i ent I y per formed, and consequently, the loops get out 
easily and fluffing takes place easily after only several 
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times of joining with a hook material. On the other hand, 
if size of each hea t -bonded portion is larger than 2mm 2 and 
the gross size rate is more than 50%, strength of the non woven 
fabric base is unnecessarily increased, and consequently, 
5 the obtained loop material may be sufficient in dimensional 
stability, but the loop materia! tends to be decreased in 
softness. 

Weight of nonwoven fabric base is preferably in the 
range of 10 to 1 30g/m 2 - If weight of the nonwoven fabric 

10 base is less than 10g/m 2 , amount of f i laments per area tends 
to be decreased, and the technical advantage of constraining 
the loops having passed through the nonwoven fabric base 
tends to be reduced. Moreover, the loop material of 
hook -and- I oop fastener tends to be decreased in dimensional 

15 stability. On the other hand, if weight of the nonwoven 
fabric base is more than 1 30g/m 2 , weight of the who le nonwoven 
fabric for loop material of hook-and- I oop fastener is 
unavoidably increased, and the nonwoven fabric tends to be 
stiff and hard, and to increase in cost. 

20 The nonwoven fabric base is preferably not more than 

400 ^m in thickness. If the nonwoven fabric base is more 
than 400 /zm in thickness, the loops passing through the 
nonwoven fabric base and formed on the surface of the nonwoven 
fabric base stand relatively low in height. Thus, the 

25 nonwoven fabric tends to have less strength of joining with 
the hook rna te r i a I . 

Any fineness of each filaments can be used as the 
thermoplastic fi lamentsAcomposing the non woven fabric base, 
but it is preferred to use each filament of 1 to 15 dtex 

30 in general. It is more preferred to use each filament of 
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fineness smaller than the fineness Qf the thermoplastic 
filaments B composing the filamentous web. This makes it 
easier to obtain a dense nonwoven fabric base, and the loops 
passing through the nonwoven fabric base are held more 
5 effect i ve I y. 

On the other hand, merely accumulating the 
thermoplastic filaments B forms the filamentous web, and 
the filamentous web does not have any heat-bonded portion 
I ike those in the nonwoven fabric base. In the same manner 
as those in the thermoplastic filaments A, polyester 
fi laments, polyamide fi laments, polyolefin fi laments or the 
like are used as the thermoplastic filaments B. It is 
preferred to use a sheath-core type conjugate filament 
composed of a high melting point core component and a low 
melting point sheath component. In this case, it is 
preferred to use polyethylene terephthalate as the core 
component and use low-melting-point polyester, 
polypropylene, polyethylene, or the like as the sheath 
component. It is preferred to use filaments soluble with 
the thermoplastic filaments A, for example, filaments of 
the similar type, as the thermoplastic filaments B. This 
is because if the ther mo plastic fi laments B are soluble with 
the thermoplastic f i laments A, they do not become si ippery 
with each other, and the thermoplastic filaments B passing 
through the nonwoven fabricbase are effectively constrained 
by the thermoplastic fi laments A in the nonwoven fabric base, 
and consequently, it is possible to prevent the loops from 
get t i ng out. 

Each fineness of the thermoplastic filaments B is 
preferably in the range of 1 to 15 dtex , and more preferably 
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in the range of 5 to 10 dtex. If the each fineness is less 
than 5 dtex, the thermoplast ic f i laments B forming the loops 
to be engaged with the hopk material is excessively weak, 
and consequently, the ther mo plastic fi laments B forming the 
5 loopsareeasilycutat the time of peel ing the hook material 
from the loop material after joining the hook material with 
the loop material, and durability and peeling strength of 
the I oop mater i a I t ends to be dec r eased when the loopmaterial 
Is repeatedly used. When forming the loops by needle 
10 punching, the thermoplastic filaments B easily break due 
to friction generated by a punching needle passing through 
the thermoplastic filaments B, and this makes it difficult 
toformthe I oops havingasufficientpeel ingstrengthserving 
as the loop material. On the other hand, if each fineness 
15 is more than 15 dtex. it is certain that the thermoplastic 
filaments B have a sufficient strength, but stiffness of 
the loops is increased. This brings about a phenomenon 
cal led joining spots in which the loop mater ial is not easi ly 
joined with the hook material and may not have any uniform 
20 pee ling st rength. 

Weight of the filamentous web is preferably not less 
than 10g/m 2 , and more preferably not less than 20g/m z . If 
the filamentous web is less than 1 Og/m 2 , numbe r of the I oops 
engagedwiththehook member is relatively decreased. Up per 
25 limit of the weight of the filamentous web can be freely 
selected, but it is preferred to select a filamentous web 
of about 100g/m 2 in view of cost and softness. 

Some parts of the thermoplastic filaments B in the 
filamentous web pass through the nonwoven fabric base and 
30 forms the loops on the surface of the nonwoven fabric base 
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as schematically shown in Fig. 2. In other words, the 
thermoplastic filaments 3 in the filamentous web 3 pass 
through the nonwoven fabric base 1 and form the loops 4 on 
the surface of the nonwoven fabric base "ICnote that the loops 
5 4areexaggeratedly i I lustrated larger thantheactual I oops). 
More parts of the thermoplastic fi laments B pass relatively 
from outside of the heat-bonded portions 2 through the 
nonwoven fabric base 1, and the thermoplastic filaments B 
hardly pass through the heat-bonded portions 2. This is 

10 because the t her mop lastic fi laments A in the nonwoven fabric 
base 1 can move freely to a certain extent in the areas other 
than the heat-bonded portions 2- Some parts of the 
thermoplastic filaments B forms the loops, and the rest of 
them are entangled with the thermoplastic filaments A in 

15 the nonwoven fabric base. This entanglement with the 
thermoplastic fi laments Aalso takes place in the areas other 
than the heat-bonded portions 2 so that the thermoplastic 
fi laments A may move freely to a certain extent. As a resul t 
of the entanglement of the thermoplastic filaments B with 

20 the thermoplastic filaments A, the nonwoven fabric base 1 
and the fi lamentous web 3 are joined together more tightly. 
In the invention, the side where the loops 4 are formed is 
cal led the loop side, and the op po site side of the loop side, 
i.e., the filamentous web side, is cal led the non-loop side, 

25 where the loops are not formed. 

The non-loop side is composed of the thermoplastic 
filaments B forming the filamentous web, and the 
thermoplastic filaments B are not substantially fixed to 
each other on this non-loop side. in other words, the 

30 thermoplastic filaments B are not fixed together with any 
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aclhesiveagent nor f i xed to each other bysofteningormelting 
the thermoplastic filaments B themselves. It is not 
preferred to fix the ther mo plastic fi I aments B to each other 
on the non-loop side because this makes the loop material 
5 of hook - and- I oop fastener stiff and hard and deteriorates 
in air permeability. 

In the nonwoven fabric for loop material of 
hook -and- I oop fastener according to the invention, the 
nonwoven fabric base, in which the heat-bonded portions 
10 formed by heat-bonding the thermoplastic filaments A 
together are dispersed, is used, and some parts of the 
ther mo plastic fi lamentsB in the fi I amentous webpass through 
the nonwoven fabric base mainly from the areas other than 
the heat-bonded portions, thereby forming the loops. Roots 
15 of these loops are held between the thermoplastic f i laments 
A in the nonwoven fabric base, and these thermoplastic 
filaments A are secured at least in the heat-bonded port ions. 
Therefore, the loops are secured to a certain extent, and 
are quite sufficient to serve as the nonwoven fabric for 
20 loop material of hook-and- I oop fastener used in disposable 
goods. In the nonwoven fabric for loop material of 
hook -and- I oop fastener according to the invention, the 
nonwoven fabric base has the heat-bonded portions, and 
therefore the tensile strength is higher than that of any 
25 base without heat-bonded portions. As a result, it is not 
necessary to apply any adhesive agent to the non-loop side 
or heat-bond the filaments together for the purpose of 
improving the tensi le strength. Consequent ly, the nonwoven 
fabric does not bring any stiff and hard touch, and air 
30 permeabil ity thereof is good. It is therefore desirable to 
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use this nonwoven fabric as a nonwoven fabric serving not 
only as fabric but also as the loop material of hook -and- I oop 
fastener. 

In the invention, it is preferred to provide a 
5 thermal ly-press-joined areas (including continouse area) 
where the nonwoven fabric base and the f i lamentous web are 
heat-pressed for the purpose of further securing the loops 
and increasingthestrength inthe laminationand integration 
between the nonwoven fabric base and the filamentous web. 

10 The t he rma I I y-press- j o i ned areas is obtained by pressing 
and heating the nonwoven fabric base and the filamentous 
web from the loop side and the non-loop side, softening or 
melting the ther mo plastic fi laments A and the thermoplastic 
fi lamentsB, andthenhardening them. The loopschange thei r 

15 configuration by the softening or melting in the 
t he rma I I y- p ress- j o i ned areas, and therefore it is not 
al lowedtoformthe thermal lypress-joinedareason the whole 
nonwoven fabric, and it is essential to leave areas not 
the rma I I y-press- j o i ned. Fig. 3 i s a schema t i c s i de v i ew of 

20 the nonwoven fabric for loop material of hook-and- I oop 
fastener provided with the the rma I I y-press- jo i ned area. 
Numeral 5 indicates the t he rma 1 I y-press- jo i ned area, and 
numeral 6 is the area not thermal ly-press-joined. The loops 
4 do not exist in the t he rma I I y- p r ess- j o i ned area 5, but 

25 the Ioops4areformed inthearea6not thermal ly-press-joined. 
Likewise in Fig. 2, the loops 4 are illustrated larger than 
the actual loops. 

It is preferred that each area not 
therma I I y-press- j o i ned is surrounded by the 

30 therma I I y-press- jo i ned areas (including continuous ares) 
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and the nonwoven fabric has plural areas not 
the rma I I y-press- j o i ned. This is because the loops in each 
area not the rma I I y -p ress- j o i ned do not easily get out in 
the case that each area not thermal ly-press-joined is 
5 surrounded with the thermal ly-press-joined areas. This is 
also because even if the loops get out and fluff is raised, 
thereby the thermoplastic f i laments B being disengaged, the 
the rma I I y-press- j o i ned areas prevent the thermoplastic 
f i laments B from getting out. Furthermore, it is preferred 
10 to provide not only one but plural areas not 
thermal ly-press-joined that are divided into small 
partitions in order to increase the mentioned advantage al I 
the more. 

It is preferred that each size of not 

15 thermally-press-joined areas is larger than 5mm 2 , and mo re 
preferably in the range of about 5 to 350mm 2 . If each size 
of not the rma I I y-p ress- j o i ned is less than 5mm 2 . each loop 
side is too small to achieve sufficient engagement with the 
hook material. On the other hand, if each size of not 

20 thermal ly-press-joined areas is more than 350mm 2 , the loops 
tend to get out easily. It is preferred that the gross size 
of not the rma I I y-p ress- j o i ned areas is in the range Qf 40 
to 90% of the whole surface size. If the gross size occupied 
by the areas not therma I I y-press- jo i ned is less than 40%, 

25 the areas of the loop side are small, and this decreases 
the portion useful for the engagement with the hook mater i a I 
and any sufficient engagement tends to be difficult. On the 
other hand, if the gross size occupied by the areas not 
therma I I y-press- joined is more than 90%. the 

30 thermal ly-press-joined areas are relatively smal I, and the 
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thermoplastic filaments B are not sufficiently secured, 
thereby the loops tend to get out ee§ily. 

The conf iguration of the thermal ly-press~joined areas 
and the areas not t he rma I I y- p r ess- j o i ned are not 
5 specif ical ly I i m i ted, butseveral ex amp lesareshown inFigs. 
4 to 7. Fig. 4 shows an example in which the 
the rma 1 I y-pr ess- j o i ned areas are honeycomb-shaped 
continuous area. Fig. 5 shows an example in which the 
thermal ly-press- joined areas are latt ice-shaped continuous 

10 area. Fig. 6 shows an example in which the 

thermal I y-p r ess- j o i ned areas are texture-shaped with 
vertical lines and horizontal lines arranged alternately. 
Fig. 7 shows an example in which the quadrilateral 
thermal I y-pr ess- j o i ned areas are arranged zigzag. Figs- 4 

15 and 5 show the examples in which plural areas not 
the rma I I y-p r ess- j o i ned are surrounded by the continuous 
t he rma 1 I y- p r ess- j o i ned area, and Fig. 6 shows an example 
in which the continuous area not thermal I y -p r ess - j o i ned is 
not surrounded by the the rma I I y - p r ess- j o i ned areas. Fig. 

20 7 is an example in which each of the thermal ly-press-joined 
areas surrounds the each area not t he rma II y - p r ess - j o i ned, 
and the the rma I I y-p ress- j o i ned areas are not continuous in 
this examp I e. 

In the nonwoven fabric for loop material of 
25 hook-and- I oop fastener according to the invention, it is 
also preferred that the whole nonwoven fabric is impregnated 
with any binder resin for the purpose of improving the 
dimensional stabi I ity and preventing the loops from getting 
out. I n othe r words, it i s prefer red that the who I e nonwoven 
30 fabric is impregnated with a binder resin to such an extent 
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that the nonwoven fabric for loop material is not hard to 
the touch and the air permeability of the nonwoven fabric 
for loop material is not negatively affected. Therefore, 
the binder resin is not selectively applied to the non-loop 
5 side but is applied to the whole nonwoven fabric. 

As for the binder resin, it is possible to use any 
generally known synthetic elastic resin such as copolymer 
prepared by combining at least two kinds of monomers such 
as methyl acrylate, ethyl aery late, butyl acrylate. methyl 

10 met hac ry I a te, ethyl methacr y I a te, butyl me t hac r y I a t e. 
ac r y I o-n i t r i I e, and styrene and copo I yme r i z i ng them at a 
desired mole ratio or a cross linked binder resin in which 
the copolymer is cross linked by a cross linking agent. 
However, there is a possibility that the nonwoven fabric 

15 for loopmaterial is used in disposable goods that directly 
touch the skin such as diapers, and therefore it is necessary 
to choose the resin depending on the way of use. 

It is preferred that amount of applying the binder resin 
is in the range of 1 to 15% by weight with respect to the 

20 mass of the nonwoven fabric for loop material, and more 
preferably in the range of 1 to 10% by weight. The binder 
resin is used for the purpose of improving the dimensional 
stability of the nonwoven fabric for loop material and 
preventing the loops from getting out, and accordingly this 

25 purpose is hardly attained if the amount of applying the 
binder resin is less than 1% by weight. On the other hand, 
if the amount of applying the binder resin is more than 15% 
by weight, the nonwoven fabric for loop material becomes 
stiff and hard, and the air permeability is lowered. Such 

30 a nonwoven fabric is not desirable for loop material. 
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It is preferred that weight of the nonwoven fabric for 
loop material is in the range of 20 to 150g/m 2 . If weight 
of the nonwoven fabric for I oop material is less than 20g/m 2 , 
it is difficult to obtain any sufficient strength used as 
5 fabric, and the nonwoven fabric tends to easi ly deform when 
the nonwoven fabric is repeatedly joined with the hook 
material. On The other hand, ifweightofthenon woven fabric 
for loop material is more than 150g/m 2 , the air permeabi I ity 
is lowered and the cost is increased, and it difficult to 
10 use such a nonwoven fabric for loopmaterial of hook-and-loop 
fastener for disposable goods. 

It is preferred that air permeability of the nonwoven 
fabric for loopmaterial of hook-and-loop fasteneraccording 
to the invention is preferably not less than 80cc/sep * cm 2 
15 and, more preferably, in the range of 80 to 250 cc/$ec - 
cm 2 . If a nonwoven fabric for loop material, whose air 
permeability is less than 80 cc/sec * cm 2 . is used for 
disposable goods that directly touch the skin, the nonwoven 
fabric brings about stuffiness and inhibits sweat to 
20 evaporate, which results in any skin trouble. 

Described hereinafter is a preferable manufacturing 
process of the nonwoven fabric for loop material of 
hook-and-loop fastener according to the invention. To 
manufacture the nonwoven fabric for loop material of 
25 hook-and-loop fastener, first a nonwoven fabric base and 
a filamentous web are prepared. 

The nonwoven fabric base can be prepared through any 
conventionally known method. That is. a nonwoven fabric, 
in which heat-bonded portions are dispersed, is prepared 
30 by accumulating thermoplastic filaments A and partially 
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heat -bond i ng the thermoplastic filaments A, and this 
nonwoven fabric is used as the nonwoven fabric base. For 
example, if spunbond process is adopted, a nonwoven fabric 
base isobtainedthrough the f o I lowingprocess. Fi rst, wh i le 
5 drawing the thermoplastic fi lamentsAbymelt spinning method, 
the thermoplastic filaments A are accumulated on a moving 
collecting conveyor, thus a filamentous nonwoven web is 
obtained. More specifically, a thermoplastic polymer is 
molten and spun out of a normal spinneret, the spun fi laments 

10 are qrenched, drafted and attenuated by an air sucker, and 
opened by a publicly known method, and then the filaments 
are accumulated on a moving accumulating apparatus as a 
f i lamentous nonwoven web. In this process, it is preferred 
that the air sucker draws the filaments at a spinning speed 

15 in the range of, for example, about 3000 to 6000m/min. If 
the spinning speed is less than 3000m/min_, molecular 
orientation of each thermoplastic filament A does not 
sufficiently grow, and therefore the obtained thermoplastic 
fi laments A tend to have insufficient tensi le strength. As 

20 a result, the obtained nonwoven fabric for loop material 
tends to easily stretch when it is peeled from the hook 
material ^nd is deteriorated in dimensional stability. On 
the other hand, if the spinning speed ismore than 6000m/min. , 
each thermoplastic filament A tends to cut, and spinning 

25 efficiency at the time of melting and spinning the fi laments 
is decreased. 

The obtained fi lamentous nonwoven web is provided with 
partial ly heat-bonded porti on s which are dispersed, and thus 
a nonwoven fabric base is obtained. As for the method for 
30 providing the heat-bonded portions, there are following 
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several methods: a method of heat-bonding the filaments A 
Together by passing the filamentous nonwoven web through 
between a pair of heated engraved rol lersor between a heated 
engraved roller and a flat roller, thereby softening or 
5 melting the the rmop I ast i c f i I aments A at the portions coming 
incontact with the non- engraved pa rtsof theengraved rol ler; 
a method of heat-bonding the f i laments A together by putting 
a plate partially provided with holes or a net on the 
filamentous nonwoven web, applying a hot air through the 

10 plate or net, and softening or melting the thermoplastic 
filaments A at the portions to which the hot air is appl ied; 
oramethodofheat-bondingthefilamentsAtogetherbypassing 
the f i lamentous nonwoven web through an ultrasonic bonding 
apparatuscomprisinga pai r of engraved rol lersoranengraved 

15 roller and a flat roller and softening or melting the 
thermoplastic fi laments A at the portions corning in contact 
with the non-engraved parts of the engraved roller. 

Configuration of each heat-bonded portion dispersed 
in the nonwoven fabric base is decided depending on figure 

20 or size of end face of each non-engraved part of the engraved 
roller or density of the arranged non-engraved parts, or 
depending on figure or size of each hole in the plate the 
net through which hot air passes at the time of applying 
the hot air treatment. Therefore, as for the configuration 

25 of each non-engraved part or that of each hole in the plate 
or the net, as well as configuration of each heat-bonded 
portion in the nonwoven fabric base described above, it is 
preferred that size of the end face of each non-engraved 
part, size of each hole in the plate or the net is in the 

30 range of 0.04 to 2mm 2 . Gross size rate of the end face of 
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each non-engraved part or gross size rate of each hole is 
preferably in the range of 2 to 50% of whole surface size 
of the engraved roller (including end faces of the 
non-engraved parts) or whole surface area of the plate or 
5 the net (including the holes). 

In the case of using the heated engraved roller, the 
engraved roller is heated to a temperature lower than the 
melting point of the thermoplastic polymer composing the 
thermoplastic filaments A. It is preferred that the 
10 temperature is established to be in the range less than the 
melting point but not less than a temperature which is lower 
than the melting point by 60^. In the case that each 
thermoplastic filament A is sheath-core type conjugate 
filament composed of a sheath component of a low melting 
15 point polymer and a core component of a high melting point 
polymer, the temperature isdecidedon thebasisof themelting 
point of the low melting point polymer and is preferably 
established to be in the range from less than the melting 
point of the low melting point polymer to not less than a 

20 temperature which is lower than the melting point by 60X:. 
If the temperature of the heated engraved rol ler is not lower 
than the mel t ing point, the softenedor molten polymer sticks 
to the non-engraved parts coming in contact with the 
thermoplastic filaments A, which brings about decrease in 

25 productivity. If the temperature is less thana temperature 
which is lower than the melting point by 60 t , the 
thermoplastic fi laments A are not sufficiently heat-bonded 
depending on I inear pressure between the rol lers, thus the 
obtained nonwoven fabric base may be insufficient in 

30 mechanical strength. The I inear pressure between the rol lers 
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can be freely selected depending on the weight of the 
f i lamentous nonwoven web to be processed, but is preferably 
in the range of 98 to 980N/cm. The processing speed depends 
on the heating temperature and the linear pressure between 
5 the rol lers, but is preferably in the range of 5 to 5Qm/min. 

In the case of applying a hot air, the processing 
temperature is established to be not I owe r than the melting 
point of the thermoplastic polymer composing the 
thermoplastic f i laments A, and the temperature is preferably 

10 in the range from the melting point to a temperature which 
is higher than the melting point by 20<C. In the case that 
each thermoplastic f i lament A is sheath-core type conjugate 
filament composed of a sheath component of a low melting 
point polymer and a core component of a high melting point 

1 5 polymer, thetemperature isdecidedonthebasisofthemelting 
point of the low melting point polymer. 

In this manner, the nonwoven fabric base is obtained. 
On the other hand, the filamentous web is easily prepared 
just by accumulating the thermoplastic filaments B. For 

20 example, the filamentous nonwoven web formed at the time 
of obtaining the nonwoven fabric base can be used as the 
filamentous web without any further treatment. In other 
words, if the thermoplastic filaments B are used instead 
of the thermoplastic filaments A at the time of obtaining 

25 the nonwoven fabric base, the obtained f i lamentous nonwoven 
web itself can be used as the filamentous web as it is. If 
the same filaments are used as the thermoplastic filaments 
A and the the r mop I ast i c f i I aments B, thefilamentous nonwoven 
webmanufacturedat the time of obtaining the nonwoven f abr i c 

30 base can be used as the filamentous web without any further 
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treatment. There is a difference between the filamentous 
weband The no n woven fabric base in the aspect that the former 
does not have any heat-bonded portion where the filaments 
are heat-bonded together, while the latter has such 
5 heat-bonded portions. 

Next, the prepared nonwoven fabric base and the 
filamentous web are laminated and needle-punched from the 
f i lamentous web side. Thus, the thermoplastic f i laments B 
in the f i lamentous web pass through the nonwoven fabric base 
10 and form loops on the surface of the nonwoven fabric base. 
Further, the thermoplastic filaments B are entangled with 
thethermoplastic fi laments A ex i st ing among the heat- bonded 
portions in the nonwoven fabric base, whereby the nonwoven 
fabric base and the f i lamentous web are joined together more 
15 tightly. Afollowingtheoryisappliedtothisprocess. The 
thermoplastic fi laments B in the fi lamentous web are merely 
accumulated, and not fixed. Accordingly, in a laminate 
formed by laminating the filamentous web and the nonwoven 
fabric base, needle punching is appl ied from the fi lamentous 

20 web side, whereby punching needles catch the thermoplastic 
filaments B eaisting freely in the filamentous web. The 
thermoplastic filaments B caught by the punching needles 
pass through among the heat-bonded portions in the nonwoven 
fabric base and form loops on the surface of the nonwoven 

25 fabric base. At this time, the thermoplastic filaments A 
of the nonwoven fabric base are not easily caught by the 
punching needles because the thermoplastic filaments A are 
secured by the heat-bonded portions, and the thermoplastic 
f i laments A do not substantial ly form loops. Further, the 

30 thermoplastic filaments A existing among the heat-bonded 



20Q1*12JI20B 16HO70 OKUMURA SHIGEKI PATENT „,,,,,, ,,,„ ,.,M^l^rA; U 

21 



portions in the nonwoven fabric base are secured by the 
heat-bonded portions, but in the areas other than the 
heat-bonded portions the thermoplastic f i laments A can move 
freely to a certain extent. Therefore, the thermoplastic 
5 fi laments A are entangled with the thermoplastic fi laments 
B by the needle punching, and the nonwoven fabric base and 
the filamentous web are joined together more tightly. 

Punching density of the needle punching is selected 
freely depending on the kind of the punching needles to be 

10 used and the needle depth in punching, but is preferably 
i n the rangeof20to100times/cm 2 ingeneral. Ifthepunching 
density is less than 20 times/cm 2 , the loops formed on the 
nonwoven fabric base are insufficient in number. Moreover, 
the thermpplast ic fi laments A are not suff iciently entangled 

15 with the ther mo plastic fi laments B, and the nonwoven fabric 
baseandthefi lamentous web are joined together less tightly. 
On the other hand, if the punching density is more than 100 
times/cm 2 , the punching needles seriously damage the 
thermoplastic filaments A and B f and the strength of the 

20 filaments themselves tends to be decreased. As a result, 
mechanical strength of the obtained nonwoven fabric for loop 
material of hook-and- loop fastener tends to be insufficient. 

By applying the foregoing needle punching, it is 
possible to obtain a nonwoven fabric for loop material of 

25 hook-and- I oop fastener according to the invention. However, 
it is more preferred to provide a therma I I y-pr ess- j o i ned 
areas and areas not ther ma I ly-press-joined by the fol lowing 
method in order to prevent the loops from getting out. The 
needle-punched nonwoven fabric for loop material (a 

30 precursor in this case) is cause to pass through between 
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a heated engraved rol ler and a flat rol ler so that the loop 
side comes in contact with the engraved roller. 
Alternatively, the nonwoven fabric for loop material (the 
precursor) i s caused to pass th rough between apairof en graved 
5 rollers in which at least one of the engraved rollers is 
heated and non-eng raved parts of respective engraved rol lers 
come in contact with each other. In this manner, the areas 
in contact with the non-engraved parts are turned into a 
thermal ly-press- joined areas, and the areas corresponding 

10 to engraved parts are turned into areas not 
thermal iy-press-joined. 

In this process, at the timeof using the heated engraved 
roller and the flat roller, it is preferred to consider the 
heating temperature applied to the flat roller. In other 

15 words, it ispreferred toconsider the temperature for heating 
the flat roller in order to prevent the thermoplastic 
filaments B from being softened or molten by the heat in 
the filamentous web of which full side is put in contact 
with the flat roller. Fpr example, in the case that the 

20 thermoplastic filaments B are polyethylene t e r ephtha late 
(of which melting point is about 255^), it is preferred to 
heat the flat roller to about 160 to 180^, and in the case 
that the thermoplastic fi lamentsBare polyethylene (of which 
melting point is about 130T;). it is preferred to heat the 

25 flat rol ler to about 90°C. As for the engraved rol ler coming 
in contact with the loop side, in the case that the 
thermoplastic filaments A and B are polyethylene 
terephtha I ate (of which melting point is about 255°C). it 
is preferred to heat the engraved roller to about 230 to 

30 240X1, and in the case that the thermoplastic filaments A 
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andBarepolyethylene(ofwhichmeltingpoint is about 1 30 °C ) , 
it is preferred to heat the engraved roller to about 120^. 
The heating temperature of the flat rol ler coming in contact 
with the f i I amen to us wet? is established to be low. This is 
5 because of preventing the thermoplastic filaments B in the 
filamentous web from being heat-bonded by softening or 
melting due to the heat in the areas not 
thermal ly-press-joi ned and keeping the softness and air 
permeability of the nonwoven fabric for loop material of 
10 hook-and- I oop fastener. If the temperature of the flat 
roller is higher than the mentioned temperature, the 
thermoplasticfi lamentsB tendtobeeasi lymoltenandbonded, 
and the obtained nonwoven fabric for loop material is stiff 
and hard to the touch and low in air permeability. 
15 It is preferred that height (engraving depth) of the 

non-engraved parts of the engraved roller is not less than 
1mm and, more preferably, not less than 2mm. If the 
non-engraved parts are less in height, the engraved parts 
of the engraved rol ler are easy to come in contact with the 
20 loops. Consequently, the loops tend to be molten and stuck 
or broken due to the heat of the engraved rol ler, and joining 
performance with the hook material is decreased. Maximum 
height of the non-engraved parts isnotspecifically I imited, 
but is preferably about 3mm considering abrasion of the 
25 engraved roller and engraving cost. 

Any configuration can be adopted for the non-engraved 
parts of the engraved roller. The configuration of the 
therma I I y-press- j o i ned areas and the areas not 
thermal ly-press- joined may be decided depending on the 
30 configuration of the non-engraved parts and so on. In this 
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invention, it is preferred that each area not 
therma 1 I y-press- joined is surrounded by the 
thermal ly-press-joinedarea. Therefore, it i s pref e r r ed to 
adopt an engraved rol ler having continuous non-engraved part 
5 and engraved part surrounded by th^ non-engraved part to 
serve as the engraved rol ler. Further, it is preferred that 
the engraved roller has plural engraved parts. The size of 
each engraved part is preferably not sma I ler than 5mm 2 , and 
the gross size of the engraved parts is preferably in the 
10 range of 40 to 90% of the whole surface size of the engraved 
roller (including the non-engraved parts). 

It is also preferred to adopt a process of applying 
a binder resin in the final step for the purpose of improving 
the dimensional stability of the obtained nonwoven fabric 
15 for loop material or preventing the loops from getting out. 
For example, by d i pp i ng the nonwoven fabr i c fo r loopmaterial 
in a binder resin solution or by spraying the binder resin 
so I ut i on on the nonwoven fabr i c for loopmaterial, thendrying 
the nonwoven fabric, it is possible to obtain a nonwoven 
20 fabric for loopmaterial towhich thebinder resin isenti rely 
app I i ed. 

An example of the manufacturing process of the nonwoven 
fabricfor loopmaterial of hook-and- loop fastener according 
to the invention is illustrated in Fig. 8. A filamentous 
25 web 3 is laminated on a nonwoven fabric base 1, and punching 
needles 7 are caused to pass through the laminate from the 
filamentous web 3 side to the nonwoven fabric base 1 side 
by means of a needle punching machine provided with the 
punching needles 7. In this manner, the loops are formed 
30 on the surface of the nonwoven fabric base 1. Thereafter, 
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the laminate is caused to pass through between the heated 
engraved roller 8 and the flat roller 9. As a result, it 
is possible to obtain a nonwoven fabric for loop material 
of hook-and- I oop fastener in which the portions 
corresponding to the non-engraved parts of the engraved 
rol ler are turned into the thermal I y-press- jo i ned areas and 
the portions corresponding to the engraved parts are turned 
into the areas not the rma I I y-p ress- j o i ned. 

Further Modes for Carrying Out the Invention 
An object of the present invention is to provide a 
nonwoven fabric for loop material of hook-and- I oop fastener 
having dimensional stabi I ity and joining strength necessary 
for use in disposable goods and capable of being used not 
only as a loop material but also as a fabric. However, it 
is to be noted that the foregoing object can be accompl ished, 
without using any nonwoven fabric base, by establishing a 
specific relation between the t he rma I I y - p r ess -bonded area 
and the areas not thermally-press-bonded. That is, by 
providing plural areas not thermally-press-bonded and 
thermal ly-press- bonded area that surrounds each individual 
areanot thermal ly-press-bondedand are cont inuous as a whole, 
it ispossibletoobtainthenonwoven fabric for loopmater ial 
of hook -and- I oop fastener having desired dimensional 
stabi I ity and peel ing strength without any nonwoven fabric 
base. 

Such a nonwoven fabric for loop material is composed 
of the thermoplastic filaments B, and the thermoplastic 
filaments 8 are entangled with each other. The nonwoven 
fabric for loop material has the plural areas not 
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thermal I y-p r ess-bonded, where the thermoplastic f i laments 
B are not heat-bonded together, and the continuous 
thermally-press-bonded area, where the thermoplastic 
filaments B are heat-bonded together, surrounding each of 
5 the areas not thermally-press-bonded. Surface of the reas 
not thermally-press-bonded serves as the loop side having 
loops composed of the thermoplastic filaments B, and the 
thermoplastic filaments B are not substantially fixed to 
each other on the non-loop side opposite to the loop side. 

10 This nonwoven fabric for loop material is a nonwoven 

fabric excluding the nonwoven fabric base from the mentioned 
nonwoven fabric for loop material. Moreover, the 
thermal ly-press-bondedarea isarrangedtohaveacontinuous 
configuration surrounding the areas not 

15 thermally-press-bonded. In the concrete, it is preferred 
to adopt the t he rma I I y -p r ess-bonded area as shown in Fig. 
4 or Fig. 5. Other particulars are the same as those in 
the foregoing nonwoven fabric for loop material of 
hook-and- I oop fastener. Fig. 9 shows an example of this 

20 nonwoven fabric for loop material, and in which numeral 5 
is the thermally-press-bonded area, and numeral 6 is the 
area not thermal I y-pr ess-bonded. The loops 4 are formed on 
the surface of the area 6 not thermally-press-bonded, and 
the surface serves as the loop side. 

25 The manufacturing process of this nonwoven fabric for 

loop material is a process for excluding the nonwoven fabric 
base from the foregoing nonwoven fabric for loop material 
where the nonwoven fabric base is used. Furthermore, an 
engraved rol lerhavingplural engravedpartsandacontinuous 

30 non-engraved part surrounding the engraved parts is used 
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as the heated engraved roller. Other particulars are the 
same as those in the foregoing manufacturing process of the 
nonwoven fabric for loop material. However, sines any 
nonwoven fabric base is not used, it is preferred that weight 
5 of the filamentous web is not less than 20g/m 2 and, more 
preferably, in the range of 20 to 150 g/m 2 . 

Brief Description of Drawings 
Fig. 1 is a plan view showing an example of the nonwoven 
1Q fabric base used in the invention. 

Fig. 2 is a schematic side view showing an example of 
the nonwoven fabric for loop material of hook -and- I oop 
fastener according to the invention. 

Fig. 3 i s a schema! i c side view show ing another example 
15 of the nonwoven fabric for loop material of hook -and- I oop 
fastener according to the invention. 

Fig. 4 is a plan view showing an example of the 
configuration of the t he rma I I y - p r ess - j o i ned area employed 
in the i n ven t i on. 
20 Fig. 5 is a plan view showing another example of the 

configuration of the t he rma I I y -p ress- j o i ned area adopted 
in the i nven t i on. 

Fig. 6 is a plan view showing a further example of the 
configuration of the t he rma I I y-p ress- j o i ned areas adopted 
25 i n the i n ven t i on. 

Fig. 7 is a plan view showing a yet further example 
of the configuration of the t herma I I y-press- jo i ned areas 
adopted in the invention. 

Fig. 8 is a schematic side view showing an example of 
30 a manufacturing process of the nonwoven fabric for loop 
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material of hook-and- I oop fastener according to the 
i n ven t i on. 

Fig. 9 is a schematic side view showing an example of 
the nonwoven fabric for loop material of hook-and- I oop 
5 fastener according to the invention. 

Embodiment A 
Example 1 

[Preparation of Filamentous Web] 

10 Polyethylene te r epht ha I a te whose melting point is 

255^ was molten at 285 < C and spun out of a spinneret. An 
ai r sucker drew the polyethylene terephthalate at a spinning 
speed of 5000m/min. The drawn polyethylene terephthalate 
f i laments B were accumulated on a col lecting conveyor, and 

15 a filamentous web of 35g/m 2 in weight was obtained. Each 
of the polyethylene terephthalate filaments B was 3-3 dtex 
in fineness. 

[Preparation of Nonwoven Fabric Base] 

The foregoing f i lampntous webwascaused topass through 

20 between an engraved rol ler heated to 230^ and a flat rol ler 
of normal temperature, thus a nonwoven fabric base was 
obtained. In the nonwoven fabric base, heat-bondedportions 
were dispersed, and each individual heat-bonded portion was 
0.4mm 2 in size. The gross size of the heat-bonded portions 

25 was 10% of the surface size of the nonwoven fabric base, 
and the nonwoven fabric base was 250 #m in thickness. The 
polyethylene terephthalate fi lamentsA forming the nonwoven 
fabric base are the same material as the polyethylene 
terephthalate filaments B. The nonwoven fabric base was 

30 35g/m 2 in weight and 250 #m in thickness. 
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[Preparation of Nonwoven Fabric for Loop Material of 
Hook-and-Loop Fastener] 

The f i lamentous web and the nonwoven fabric base were 
laminated and needle-punched by a need I e - punch i ng machine 
5 (needles: crown barb needles produced by Foster,). The 
needle punching was performed under the conditions that the 
punching needles were caused to pass through the laminate 
from the filamentous web side. Punching density was 50 
times/cm 2 , and needle depth in punching was 9mm. The 

10 needle-punched laminate was caused to pass through between 
an engraved rol ler heated to 230^ and a f I a t ro I I e r heated 
to 200X. The non-engraved part of the engraved roller is 
honeycomb-shaped as shown in Fig. 4 so that the 
honeycomb- shaped thermal ly-press- joined area may be formed, 

15 and the non-engraved part was 1. 5mm in height. Size of each 
individual area not t he rma I I y -p r ess- j o i ned surrounded by 
the therma I I y-p ress- j o i ned area was 100mm 2 . and the gross 
size occupied by the areas not thermal ly-press-joined was 
7696 of the whole surface size. Then, the laminate was dipped 

20 in acrylic resin emulsion (produced by Dainippon Ink 8 
Chemicals, Inc. ) so that the depos i t amount of sol id acrylic 
resin may be 6% by weight, and then dried. Thus, a nonwoven 
fabric for loop material of hook-and- I oop fastener was 
obt a i ned. 

25 

Example 2 

[Preparation of Filamentous Web] 

Polyethylene te repht ha I at e whose melting point is 
255 °C was used as a core component, and high density 
30 polyethylene whosemelt ing point is^B'C was used as a shea th 
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component- They were molten and spun out of a conjugate 
spinneret, and were drawn by an air sucker. The drawn 
sheath-core type conjugate filaments B (conjugate ratio of 
the core and the sheath was 1/1 in ratio by mass) were 
5 accumulated on a collecting conveyor, thus a filamentous 
web of 30g/m 2 i n we i ght was obta i ned. Each of the sheath -co re 
type conjugate filaments B was 4.4 dtex in fineness. 
[Preparation of Nonwoven Fabric Base] 

A filamentous web was obtained by the method used in 

10 Example 2 except for using sheath-core type conjugate 
f i laments of 3. 5 dtex in fineness. Using this fi lamentous 
web, a nonwoven fabric base was prepared through the method 
used in Example 1 except for heating the engraved rpller 
to 120^. This nonwoven fabric base was 30g/m 2 in weight 

15 and 200 #m in thickness. 

[Preparation of Nonwoven Fabric for Loop Material of 
Hook-and-Loop Fastener] 

The filamentous web and the nonwoven fabric base were 
laminated and needle-punched by the method used in Example 

20 1. The needle-punched laminate was caused to pass through 
between an engraved rol ler heated to 120^ and a flat rol ler 
heated to 90^, and a nonwoven fabric for loop material of 
hook-and-loop fastener was obtainedwithout applying binder 
resin. The non-engraved part of the engraved roller was 

25 lattice-shapedas shown in Fig. 5 so that the lattice-shaped 
the rma I I y-pr ess- j o i ned area may be formed, and the 
non-engraved parts were 1.5mm in height. Size of each 
individual area not t he rma I I y -p r ess - j o i ned surrounded by 
thethermal ly-press-joined area was 25mm 2 , and the gross size 

30 occupied by the areas not t he rma II y - p r e ss - j o i ned was 59% 
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of The whole surface size. 

Example 3 

A nonwoven fabric for loop material of hook-and- I oop 
fastener was obtained by the method used in Example 2. with 
5 the exception that the non-engraved parts of the engraved 
rol ler used in Example 2 was changed to a large lattice-shaped 
configuration, each individual area not 

t he rma I I y- p r ess- j o i ned surrounded by the 

thermal Jy-press-joined area was 1 00mm 2 in size, and the gross 
10 size occupied by the areas not therma I I y-press- j o i ned was 
76% of the whole surface size. 

Example 4 

A nonwoven fabric for loop material of hook-and- I oop 
fastener was obtained by the method used in Example 2, with 

15 the exception that the non-engraved parts of the engraved 
roller used in Example 2 were changed to a texture-shaped 
configuration as shown in Fig. 6 and the gross size occupied 
by the area not thermal ly-press-joined was 71% of the whole 
su r f ace si ze. 

20 Examp I e 5 

A nonwoven fabric for loop material of hook-and- I oop 
fastener was obtained by the method used in Example 3, with 
the exception that the nonwoven fabric base used in Example 
3 was changed to a nonwoven fabric base of 55g/m 2 in weight 

25 and 450jt/m in thickness. 

Example 6 

A nonwoven fabric for loop material of hook-and- I oop 
fastener was obtained by the method used in Example 2, with 
the exception that the non-engraved part of the engraved 
30 roller used in Example 2 was changed to a more tight 
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lattice-shaped configuration, each individual area not 
therma I 1 y-press- jo i ned surrounded by the 

therma I I y-pres$- joi ned area was 4mm 2 # and the gross size 
occupied by the areas not the rma I I y -p ress- j o i ned was 44% 
5 of the whole surface size. 

Example 7 

After the needle punching process in Example 2, a 
nonwoven fabric for loopmaterial of hook -and- loop fastener 
was obtained without any further process. 

10 Example 8 

A nonwoven fabric for loop material of hook-and- I oop 
fastener was obtained by the method used in Example 3, with 
the exception that height of the non-engraved part of the 
engraved roller used in Example 3 was changed to 2.5mm. 

15 Characteristics of the nonwoven fabrics for loop 

mater ial of hook-and-loop fastener obtained in the foregoing 
Examples t to 8 in Embodiment A are as shown in Table 1. 

20 



25 



30 
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Table 1 





Examp 1 e 


1 


2 


3 


4 


5 


6 


7 


8 


Sof tness 

cN 


1 27 


83 


64 


49 


1 96 


Z4o 


A Q 


c; q 
o y 


Pee 1 i ng 

Strength N/cm 


0. 64 


0. 39 


0. 29 


0. 49 


0. 20 


0. 10 


0. 29 


0- 39 


Fluffing after 
Pee 1 i ng 


5 


5 


4 


i 


Q 

o 




c 


A 


Ai r 

Pe rmeab i 1 i ty 
cc/§ec • cm 2 


155 


130 


160 


93 


115 


82 


1 90 


125 


St r ength 
at 5% 
Extension 
N 


MD 


56. 4 


49. 8 


38. 6 


47. 4 


61. 3 


15. 1 


32. 6 


55. 3 


CD 


37. 6 


34. 8 


24. 1 


30. 2 


42. 6 


39. 3 


22. 2 


32. 5 



The characteristics shown in Table 1 were respectively 
5 measured in the following methods. 
(1) Softness (cN) 

A rectangular test piece of 5cm in MD direction 
(mechanical direction) and 10cm in CD direction (direction 
crossing the mechanical direction at right angles) was cut 
10 out of the non woven fabric for loopmaterial of hook -and- I oop 
fastener. Short sides of the test piece were put together 
andmiddlepart thereof was pasted together wi Th tape, thereby 
a cylindrical test piece was prepared. The test piece was 
stood on a flat board and crushed with another flat board 
15 perpend icular toanMD direction. Max imum str ength appi ied 
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to the flat board at that moment was measured with a Tensi Ion 
RTM-500 produced by Toyo Baldwin at a compression speed of 
50mm/min and adopted as the compression bending strength 
in MD d i r ect i on. 
5 Then, the di rection of the cutout test pi ece was changed, 

and the compression bending strength in CD direction was 
obtained in the same manner. The values of the compression 
bending strength were measured with n = 5 in MD and CD 
di rections respectively, and the average of al I the measured 

10 values was employed as the compression bending strength and 
used as an index of softness. The more this value is smal ler, 
the more the nonwoven fabric is superior in softness. The 
softness is preferably not more than 196cN and, more 
preferably, not more than 147cN. 

15 (2) Strength at S% Extension (N) 

A rectangular test piece of 5cm in CD direction and 
30cm in MD direction was cut out of the nonwoven fabric for 
loop material of hook-and- I oop fastener The 
above-mentioned Tensilon was used to measure the strength 

20 at the time of extending the test piece by 5% in MD direction 
under the conditions that the distance between chucks was 
20cm and the extension speed was 20cm/min. The obtained 
result was employed as the average value of n = 5. and this 
value was used as the strength at 556 extension (in MD 

25 direction). Further, a rectangular test piece of 5cm in MD 
direction and 30cm in CD direction was cut out, and the 
strength at 5% extension (in CD direction) was obtained in 
the same manner. Note that the npnwoven fabric for loop 
material of hook - and- I oop fastener extends about 5% in many 

30 caseswhen it isactual ly used, and therefore it isconsidered 
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that the strength at b% extension shows the degree of the 
dimensional stability under such situation. 
(3) Peeling Strength (N/cm) 

Measurement was carried out in accordance with the test 
5 method of hook -and - i oop fastener specified in J I S L3416. 
A test piece of 25mm in width and 100mm in length was cut 
out of the nonwoven fabric for I oop material of hook-and-loop 
fastener and placed on a Mushroom tape (hook side) of the 
same size produced by YKK (pompany name). Then, the test 

1 Q piece and the Mush room tape were pressed by applying an iron 
roller of 24. 5N twice onto them in reciprocating direction 
so that they may be joined together at their end portions 
by 50mm in length. The test pi ece was peeled from the Mushroom 
tape using the foregoing Tensi I on under the conditions that 

15 the distance between chucks was 10cm and the extension speed 
was 30cm/min. The strength value was obtained by averaging 
six maximum values and six minimum values indicated at the 
time of peeling the test piece from the Mushroom tape, and 
the average of n = 5 was employed as the , peel i ng strength. 

20 (4) Fluffing after Measuring Peeling Strength 

After measuring the peel ing strength of the test piece, 
the hook material surface (the loop side) of the test piece 
wasobservedvisual ly f andthestateof fluff raisedbycutting 
out or getting out of the loops was evaluated on the fol lowing 

25 five grades. 



5; 


exce 1 1 ent 


4; 


good 


3; 


a ve rage 


2; 


below average 


1 : 


unsat i sf actory 



2QQl$12j]20B 16*12fl OKUMURA SHIGEKI PATENT :;'!!«;? «Vi< 

36 

(5) Air Permeability (cc/sec • cm 2 ) 

Measu r ement was carried out in accordance with the test 
method specified in JIS LI 096- 

5 Embodiment B 

Example 10 

Polyethylene te repht ha late whose melting point is 
255*C was molten at 285^ and spun out of a spinneret. An 
at r sucker drew the polyethylene terephthalate at a spinning 
10 speed of 5000m/min. The drawn polyethylene terephthalate 
fi laments B we re accumu lated on a collecting conveyor, and 
a filamentous web of 80g/m 2 in weight was obtained. Each 
of the polyethylene terephthalate filaments B was 7 dtex 
i n f i neness. 

15 The obtained filamentous web was need I e - punched by a 

needle-punching machine (needles: Crown barb needles 
producedby Foster). The needlepunching was performed under 
the conditions that the punching needles were caused to pass 
through the filamentous web. the punching density was 50 

20 times/cm 2 , and the needle depth in punching was 9mm. As a 
result, the fi lamentous web was provided with a large number 
of loops on the opposite side of the side from which the 
punching needles pass through, and the polyethylene 
terephthalate filaments B were entangled with each other. 

25 The needle-punched f i lamentous web was caused to pass 

through between an engraved rol ler heated to 235°C and a flat 
rol ler heated tolSO'C. The non-engravedpart of theengraved 
roller was honeycomb-shaped as shown in Fig. 4 so that the 
honeycomb-shaped thermal ly-press-bondedareamay be formed. 

30 The non-engraved part was 2.5mm in height. Size of each 
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individual area not thermally-press-bonded surrounded by 
thethermall y-p r ess -bonded area was 85mm 2 , and the gross size 
occupied by the areas not thermally-press-bonded was 60% 
of the whole surface size. Next, the filamentous web was 
5 dipped in acrylic resin emulsion (produced by Dainippon Ink 
& Chem i ca I s % inc. ) so that the deposi t amount of so I i d ac r y I i c 
resin may be 6% by weight, and then dried. Thus, a nonwoven 
fabric for loop material qf hook-and- I oop fastener was 
obt a i ned. 

] 0 Examp I e 11 

Polyethylene terephtha I ate whose melting point is 
255 was used as a core component and high density 
polyethylene whosemelt ing point is125<€ was used as a shea th 
component. They were molten and spun out of a conjugate 
15 spinneret, then were drawn by an air sucker. The drawn 
sheath-core type conjugate filaments B (conjugate ratio of 
the core and the sheath was 1/1 in ratio by mass) were 
accumulated on a col lecting conveyor, and a f i lamentous web 
of 75g/m 2 in weight was obtained. Each of the sheath-core 
20 type conjugate filaments B was 7 dtex in fineness. 

The obtained f i lamentous web was needle-punched under 
the same conditions as in Example 10. 

The needle-punched f i lamentous web was caused to pass 
through between an eng raved rol ler heated to 125 °C and a flat 
25 rollerheatedto120 < C- The non-engraved part of the engraved 
roller was lattice-shaped as shown in Fig. 5 so that the 
lattice-shaped thermally-press-bonded area may be formed. 
The non-engraved part was 3mm in height. Size of each 
individual area not thermally-press-bonded surrounded by 
30 the Thermal I y-p res s- bonded a rea was 25mm 2 , andthegrosssize 
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occupied by the areas not thermally-press-bonded wa$ 59% 
of the whole surface size. Thus, a nonwoven fabric for loop 
material of hook -and- I oop fastener was obtained. Note that T 
in this example, any binder resin was not applied tp the 
5 f i I amentous web. 

Example 12 

A nonwoven fabric for loop material of hook -and- I oop 
fastener was obtained by the method used in Example 11. with 
the exception that the f i lamentous web was 75g/m 2 in weight, 

10 the non-engraved part of the engraved rol ler to be used was 
largely lattice-shaped, and the temperature of the engraved 
roller was 95^. As a result of using the engraved roller 
having the large lattice-shaped non-engraved part, size of 
each individual area not thermal I y-press-bonded was 100mm 2 . 

15 and the gross size occupied by the areas not 
thermal I y-p ress-bonded was 62% of the whole surface size. 

Characteristics of the nonwoven fabrics for loop 
material of hook - and- I oop fastener obtained in Examples 10 
to 12 in Embodiment B described above are as shown in Table 

20 2. 

Table 2 





Examp 1 e 


10 


1 1 


12 


Softness (cN) 


142 


123 


74 


Peeling Strength (N/cra) 


0. 74 


0. 55 


0. 63 


F I uf f i ng after Peel i ng 


5 


5 


4 


Air Permeability ( cc/sec • cm 2 ) 


129 


125 


143 


Strength at 5% Extension (N) 


CD 


36. 9 


32. 8 


22- 3 
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Thesoftness, pee I i ng st rength, fluffing after peel ing, 
and air permeability were measured in the same methpd as 
in Embodiment A. 
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What is c 1 a i med i s : 

1. A nonwoven fabric for I oop material ofhook-and-loop 
fastener, characterized in that: 

saidnonwovenfabricfor loopmaterial ofhook-and-^loop 
5 fastener is formed by laminating and joining together a 
nonwoven fabric base composed of thermoplastic filaments 
A, in which heat-bonded portions formed by heat-bonding the 
thermoplastic filaments A together by softening or melting 
the thermoplastic filaments A are dispersed, and a 
10 filamentous web composed of thermoplastic filaments B; 

saidnonwovenfabricfor loopmaterial ofhook-and-Ioop 
fastener has a loop side in which some parts of the 
thermoplastic filaments B pass through the nonwoven fabric 
base and form loops on a surface of the nonwoven fabric base; 
15 sa i d the r mop lastic fi laments A and said ther mo plastic 

filaments B are entangled with each other; and 

said ther mo plastic filaments B are not substantially 
fixed to each other on a non-loop side opposite to the loop 
s i de. 

20 2- The nonwoven fabric for loop material of 

hook-and- I oop fastener according to claim 1: 

wherein said nonwoven fabric for loop material of 
hook -and- I oop fastener has therma I I y-press- jo t ned ereas 
combined said filamentous web and said nonwoven fabric base 

25 by softening or melting the thermoplastic filaments A and 
the thermoplastic filaments B, and areas not 
Therma I I y-press- j o i ned, in which said filamentous web and 
said nonwoven fabric base are not combined by softening or 
melting the thermoplastic fi laments A and the thermoplastic 

30 f i I ament s B ; 
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a surface of said areas not therma I I y-press- jo i ned 
serves as the loop side; and 

a surface of said thermal 1 y-p r ess- j o i ned areas does 
not serve as the loop side. 
5 3- The nonwoven fabric for loop material of 

hook-and- I oop fastener according to claim 2, wherein said 
nonwoven fabric for I oop material of hook-and-loop fastener 
has plural areas not therma II y-press- jo i ned and the 
therma I I y-press- jo i ned areas surrounding each individual 
10 area not t he rma I I y-p r ess - j o i ned. 

4. The nonwoven fabric for loop material of 
hook-and-loop fastener according to claim 3, wherein size 
of each individual area not the rma I I y-press- j o i ned is not 
less than 5mm 2 , and gross size occupied by the areas not 

15 " the rma M y-press- jo i ned is in the range of 40 to 9096 of the 
who I e su r face size. 

5. The nonwoven fabric for loop material of 
hook-and-loop fastener according to any of claims 1 to 4, 
wherein the the rmop I as t i c f i I amen t A and/ or B is sheath-core 

20 type conjugate filament composed of a high melting point 
core component and a low melting point sheath component. 

6. A manufacturing process of the nonwoven fabric for 
loop material of hook-and-loop fastener described in claim 
1, characterized by the steps of: 

25 laminating together a nonwoven fabric base composed 

of thermoplastic fi laments A, in which heat-bonded portions 
formed by heat-bonding the thermoplastic filaments A 
together by softeningor melting the the rmop lastic filaments 
A are dispersed, and a filamentous web composed of 

30 thermoplastic filaments B; 
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applying a needle punching to The laminate from said 
fi lamentous web side so that some partsof said ther mo plastic 
f i laments B may pass through said nonwoven fabric base side 
and form loops on a surface of said nonwoven fabric base, 
5 thereby forminga I oop sideandentangl ing said ther mo plastic 
filaments A and said thermoplastic filaments B with each 
other. 

7. A manufacturing process of the nonwoven fabric for 
loop material of hook-and- I oop fastener described in claim 

10 2, characterized by the steps of: 

laminating together a nonwoven fabric base composed 
of ther mop lastic fi laments A, in which heat-bonded portions 
formed by heat-bonding the thermoplastic filaments A 
togetherbysofteningormeltingthethermoplasticfi laments 

15 A are dispersed, and a filamentous web composed of 
thermoplastic filaments B; 

applying a needle punching to the laminate from said 
fi lamentous web side so that some partsof said ther mo plastic 
fi laments B may pass through said nonwoven fabric base side 

20 and form loops on a surface of said nonwoven fabric base, 
thereby forminga I oop sideandentangl ingsaidthermoplastic 
filaments A and said thermoplastic filaments B with each 
other ; and 

passing the laminated nonwoven fabric base and 
25 filamentous web through between a heated engraved roller 
and a flat roller so that said nonwoven fabric base side 
comes in contact with the heated engraved roller and said 
f i lamentous web side comes in contact with the flat rol ler, 
thereby providing a thermal ly-press-joined areas formed by 
30 heat-pressing said fi lamentous web and said nonwoven f abr i c 
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base and areas not therma I i y-press- jo i ned in which said 
filamentous web and said nonwoven fabric base are not 
heat-pressed, and utilizing the surface of said areas not 
therma I I y-press- jo i ned as a loop side. 
5 8. The manufacturing process of the nonwoven fabric 

for loop material of hook-and- I oop fastener according to 
claim 7, wherein an engraved roller having plural engraved 
parts and non-engraved parts surrounding sa id engraved parts 
is used, and plural areas not the rma I I y-p r ess- j o i ned and 
10 the therma I I y-press- jo i ned areas surrounding each 
individual area not t he rma I I y - p r ess- j o i ned are provided. 

9. A nonwoven fabric for loopmaterial of hook -and- loop 
fastener composed of thermoplastic filaments B, said 
thermoplastic fil aments B being entangled with each other, 

15 characterized in that: 

saidnonwovenfabricfor loopmaterial ofhook-and-loop 
fastener has plural areas not thermally-press-bonded in 
which said thermoplastic filaments B are not heat-bonded 
together and a continuous thermally-press-bonded area 

20 surroundingeach individual area not thermal ly-press-bonded. 
and in which said thermoplastic f i laments B are heat-bonded 
together ; 

a surface of said areas not thermally-press-bonded 
servesasa I oop s i de ha v i ng I oops f ormed of sa i d the rmop I as t i c 
25 fil aments B ; and 

said thermoplastic filaments B are not substantially 
fixed to each other on a non-loop side opposite to said loop 
s i de. 

10. The nonwoven fabric for loop material of 
30 hook -and- I oop fastener according to claim 9, wherein size 
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of each individual area not therma I I y-press-bonded is at 
least 5mm 2 and the gross size occupied by said area not 
thermally-press-bonded is in the range of 40 to 90% of the 
whole surface size. 
5 11. The manufacturing process of the nonwoven fabric 

for loop material of hook-and- I oop fastener described in 
claim 9, characterized by the steps of: 

applying needle punching to a fi I amentous web composed 
of the thermoplastic f i laments B. thereby entangling said 
10 thermoplastic filaments B with each other; 

forming plural loops on a surface of said f i lamentous 
web using some parts of said thermoplastic filaments B; 

pass i ng sa i d f i I amentous web through between a heated 
engraved rol ler and a flat roller so that a side where loops 
15 are formed comes in contact with a heated engraved roller 
having plural engraved parts and a continuous non-engraved 
part surrounding each individual engraved part and a side 
where loops are not formed comes in contact with said flat 
rol ler. thereby providing a thermal I y-press-bonded area in 
20 which thermoplastic f i laments B are heat-bonded together 
and areas not thermally-press-bonded where said 
thermoplastic fi laments B are not heat -bonded together; and 
utilizing the surface of said areas not 
thermally-press-bonded as a loop side. 

25 
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Abstract of the Disclosure 
The invention provides a nonwoven fabric for loop 
material of hook -and- I oop fastener used for disposable goods 
such as disposable operating gowns and disposable diapers. 
5 Then oh woven fabricfor I oop material is for me dby laminating 
and joining together a nonwoven fabric base composed of 
thermoplastic filaments A, in which heat-bonded portions 
formed by heat-bonding the thermoplastic filaments A 
together are dispersed, and a filamentous web composed of 

10 thermoplastic fi laments B. Some parts of the the r mop I ast i c 
filaments B pass through the nonwoven fabric base and form 
loops on a surface of the nonwoven fabric base. These loops 
serve as engaged members of the loop material. The 
thermoplastic filament^ B are not substantially fixed to 

15 each other on a non-loop side opposite to a loop side where 
the loops are formed. As a result, the nonwoven fabric for 
I oop material is supe rior in softness and air pe rmeat> i I ity. 
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V 1. 

CO 1V1 B In ED DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

This declaration is of the following type: 

[ ] original 

[ ] design 

[ ] supplemental 

[X] national stage of PCT 

[ ] divisional 

[ ] continuation 

[ ] continuation-in-part (CIP) 

My residence, post office address and citizenship are as stated next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed for and for 
which a patent is sought on the invention entitled: 

NONWOVEN FABRIC FOR LOOP MATERIAL OF HOOK-AND-LOOP FASTENER AND 
MANUFACTURING PROCESS TH EREOF 

the specification of which 

[ ] is attached hereto 

[X] was filed on December 20, 2001 as 
Application No. 09/926,789 

and was amended on 

(if applicable) 

[X] was described and claimed in PCT International application 
No. PCT/JP00/07526 filed on 26 October 2000 

and as amended under PCT Article 19 on 

(if any). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any Amendment referred to above. 

I acknowledge duty to disclose information which is material to patentability as defined in Title 37, 
Code of Federal Regulations, Sec. 1.56. 

[ ] In compliance with this duty there is attached an information disclosure statement. 37 CFR 1.97. 



I hereby claim foreign priority benefits under Title 35, United States Code, Sec. 1 19, of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any 
foreign application for patent of inventor's certificate having a filing date before that of the application 
on which priority is claimed: 

[ ] no such applications have been filed 

[X] such applications have been filed as follows. 

Prior Foreign Application(s) 



2000-122990 


Japan 


24/April/2000 


[X] 


[ ] 


(Number) 


(Country) 


(D/M/Y filed ) 


Yes 


No 








[ ] 


[ ] 


(Number) 


(Country) 


(D/M/Y filed ) 


Yes 


No 








[ ] 


[ ] 


(Number) 


(Country) 


(D/M/Y filed ) 


Yes 


No 



I hereby claim the benefit under Title 35, United States Code, 

§ 1 19(e) of any United States provisional application(s) listed below: 



(Appln. Serial No. ) (Filing Date) (patented, pending, abandoned) 

I hereby claim the benefit under Title 35, United States Code, Sec. 120 of any United States 
applications) listed below, and insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the manner provided by the first paragraph 
of Title 3 5, United States Code, Sec. 1 12, 1 acknowledge the duty to disclose all information known 
to be material to patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56 which 
became available between the filing date of the prior application and the national or PCT international 
filing date of this application: 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/ or 
agents to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith. 

George M. Cooper, Reg. No. 20,201 Douglas R. Hanscom, Reg. No. 26,600 

Felix J. D'Ambrosio, Reg. No. 25,721 William A. Blake, Reg. No. 30,548 

Eric S. Spector, Reg. No. 22,495 

Send correspondence to Direct telephone calls 

Felix J. D'Ambrosio TO: Felix J. D'Ambrosio 

JONES, TULLAR & COOPER, P C. (703) 415-1500 

P.O. Box 2266 Eads Station 
Arlington, VA 22202 



I hereby declare all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with knowledge that willfixl false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1 00 1 of Title 1 8 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 



Full name of sole invent o r^To h r u Takahashi 





Citizenship Japanese 



Post Office Address 



